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THE EFFECT OF PAIRED VARIATION EXERCISES ON IMPROVE PASSING ACCURACY AND
COORDINATION IN FOOTBALL

*Azmi Syaiful Azharl, Anggi Setia Lengkana?, Entan Saptani2

ABSTRAK

This study aimed to determine whether paired variatioaexercises improve passing accuracy and
coordination in football games among primary school pupils. A one-group pretest-posttest design was
employed for the study. The sample consisted of 30 elementary school students from grades 4 and 5
selected using purposive sampling. The tests used were the short passing accuracy test and the passing
coordination test. The intervention involved paired v@ion exercises conducted over 12 sessions. Data
were analysed using normality and homogeneity tests, paired-samples t-tests and determination
coefficients. The results showed that the paired variation exercises significantly improved passing
accuracy (p < 0.001), contributing 68.7% to this improvement. Additionally, paired variation exercises
were found to significantly improve passing coordination (p < 0.001), contributing 82.7%. These findings
suggest that paired variation exercises effectively improve students' passing skills in terms of both
accuracy and coordination in football games.
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INTRODUCTION

Football is one of the most popular sports among primary school pupils and is widely taught in PE
lessons because it helps to develop fundamental movement skills, particularly manipulative motor skills
such as kicking, controlling and passing the ball. At this level, passing skills are important because they
form the basis for maintaining possession of the ball, fostering teamwork, and facilitating decision-making
during games. According to (Lengkana et al,, 2017) mastering fundamental motor skills during childhood
is important for children's physical development and future participation in sports. In football, passing is
considered one of the main techniques that must be mastered, as it influences the flow and effectiveness
of the game (Soniawan & Irawan, 2018). Therefore, passing techniques need to be taught to elementary
school students through training methods appropriate to their motor development.

In Sumedang, many elementary school students are interested in football, but struggle to master
basic passing techniques. Initial observations conducted at SDN Rancakalong revealed that some students
struggled to direct the ball accurately, adjust their kicking force and coordinate their body movements
when passing. Consequently, the ball often failed to reach teammates or deviated from the intended
target. These problems are closely related to children’s motor coordination, which is still developing
(Fauzi et al., 2023). In addition, football learning activities in schools still frequently rely on conventional
instructional methods and repetitive drills, in which students perform the same movements repeatedly
without engaging in meaningful gameplay. According to (Education, 2014) a lack of variation in repetitive
technical drills may reduce students’ motivation and active involvement in learning activities.
Consequently, students' passing accuracy and coordination skills may not develop optimally.

The limitations of conventional football teaching methods highlight the need for more innovative
and student-centred pedagogical approaches in physical education. Elementary school students tend to
learn movement skills more effectively through active, enjoyable and varied learning experiences. Recent
studies have shown that game-based and student-centred learning approaches can improve motor skill
development, student engagement and tactical understanding more effectively than traditional
technique-based instruction (Greve et al, 2022) explained that interactive and game-based learning




approaches can improve students’ technical skills, participation and tactical understanding in sports
learning. In addition, varied learning activities help students to stay motivated and reduce boredom
during practice sessions. Therefore, football training requires methods that emphasise not only repetitive
technical exercises, but also the creation of dynamic learning situations that resemble real game
conditions.

From the perspective of contemporary sports pedagogy, peer interaction and feedback are
considered important learning components because they encourage active engagement, self-reflection,
and collaborative problem-solving during physical activities. (Casey et al., 2018) argue that student-
centred learning approaches involving peer communication and shared decision-making can enhance
technical skill acquisition and learning motivation in physical education contexts. Implementing passing
exercises with targets, triangle passing, passing with obstacles, one-touch passing and small-sided games
allows students to improve their coordination, concentration and adaptability during football matches.
These varied activities are expected to make learning more enjoyable and effective for primary school

pupils.

Sma] previous studies have examined football passing training using different approaches. For
example, research conducted by Irawan et al. (2019) found that drill methods significantly improved the
ability to pass using the inside foot, outside foot and instep techniques. (Reiza & Sumartiningsih, 2024)
also reported that back-pass training methods improved short passing accuracy among football school
players. Furthermore, (Wicaksana et al., 2021) demonstrated that rondo games and give-and-go passing
drills enhance passing accuracy among young football players. Other studies have also emphasised the
significant contribution of eye-foot coordination to passing performance in football (Fahrizqi etal., 2018).
However, most previous studies have focused on drill training methods, tactical game approaches or
adolescent football players. Research specifically examining the effect of pai variation exercises on
passing accuracy and coordination among primary school students is limited. Therefore, this study aims
to analyse the effect of paired variation exercises on improving passing accuracy and coordination in
football games among elementary school students at SDN Rancakalong in Sumedang.

METHOD

This study employed a quantitative experimental approach with a one-group pre-test/post-test
design. The study examined the impact of paired variation exercises on passing accuracy and coordination
during football games among primary school pupils. The intervention involved paired variation exercises
conducted over 12 meetings.

The participants were 30 elementary school students from Years 4 and E SDN Rancakalong in
Sumedang. The sample consisted of 18 boys and 12 girls, aged between 9 and 11. The sample was selected
using purposive sampling based on the following inclusion criteria: (1) active participation in physical
education, (2) physical health and the ability to participate in football activities, and (3) basic football
skills, particularly passing techniques.

Data were collected using passing accuracy and passing coordination tests. Passing accuracy was
measured using a short passing test adapted from (Persiwu & Jatiyoso, n.d.), in which students were
instructed to kick the ball towards a target goal from a set distance. Each student made four attempts
using their dominant foot; successful kicks that entered the target area received 15 points, while
unsuccessful attempts received 0 points.. Passing coordination was measured using the David Lee Soccer
Test, which was developed by the Australian Soccer Federation (Lowe et al., 2022). This test required
students to perform various movement sequences, such as ball juggling, dribbling through cones, short
and long passing, and finishing, all within the fastest possible time. The coordination instrument showed
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high validity values ranging from 0.963 to 0.998, as well as a reliability coefficient [&mbach's alpha) of
0.989.

The collected data were analysed using SPSS software. The analysis included normality and
homogeneity tests, paired-samples t-tests to determine the significance of the intervention effect and R-
square coefficients to identify the contribution of the paired variation exercises to improvements in
passing accuracy and coordination.

Passing coordination was measured using the David Lee Soccer Test developed by the Australian
Soccer Federation. The test required participants to complete several movement sequences, including
ball juggling, dribbling through eight cones, short passing, long passing, and ball control tasks before
reaching the finish area. The final score was determined aed on the fastest completion time recorded
in seconds. Each participant was given two opportunities, and the best result was used for analysis.
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The collected %:a were analysed using IBM SPSS Statistics version 26.escriptive statistics were
used to summarise the data, including mean and standard deviation values. Prior to hypothesis testing,
prerequisite tests consisting of the Shapiro-Wilk normality test and homogeneity test were conducted to
determine mather the data met the assumptions for parametric analysis. Hypothesis testing was then
perforlﬂd using paired-samples t-tests to examine the differences between the pre- and post-test
scores. The level of significance used in this study was set at p < 0.05. Additionally, the coefficient of
determination (R*) was calculated to determine the contribution of paired variation exercises to
improvements in passing accuracy and coordination.

RESULTS

Students' passing accuracy and coordination impﬂved after participating in the paired variation
exercise programme. In the passing accuracy variable, the mean pre-test score was lower than the post-
test score, indicating improvement in the ability to direct the ball accurately towards the target following
the intervention. Similarly, the mean post-test score for passing coordination showed better performance
than the pre-test results, indicating improvements in students’ coordination abilities during football
passing activities.

The Shapiro-Wilk normality test indicated that the pre-test and post-test data for both passing
“Ecuracy and passing coordination were normally distributed, as all significance values were greater than
0.05. Ad nally, the homogeneity test results showed that the data variance was homogeneous,
meaning that the data met the assumptions required for parametric statistical analysis.

Paired-samples t-test resu]tndemonstrated a significant effect of paired variation exercises on
passing accuracy. The analysis showed a significance value of p < 0.001, indicating a statistically
significant difference between the pre-test and post-test scores. Further analysis using the coefficient of
determination showed that paired variation exercises contributed 68.7% to the improvement in passing
accuracy.

Similarly, the paired-samples t-test results for passing coordination revealed a significant

provement after the implementation of paired variation exercises. The significance value obtained was

p < 0.001, indicating a meaningful difference between students' pre- and post-test coordination scores.

Furthermore, the coefficient of determination analysis showed that paired variation exercises
contributed to the improvement in passing coordination.

Passing accuracy
Passing accuracy is a fundamental football skill because it is closely related to ball possession and




teamwork. In this study, passing accuracy was measured before and after the intervention to determine
improvement in students' abilities.
Based on the Kolmogorov-Smirnov normality test results, the significance values for the pre-test and
post-test passing accmcy data were 0.116 and 0.352, respectively. Since both significance values were
higher than 0.05, the data were normally distributed. Therefore, the paired-samples t-test was considered
appropriate for hypothesis testing.

Based on the results of the paired-samples t-test, a significance value OOO (p<0.05) was obtained,
indicating a statistically significant difference in passing accuracy scores between the pre-test and post-
test. Therefore, it can be concluded that the paired variation exercise programme significantly improved
students’ passing accuracy.

The mean difference value of -8.86667 indicates that post-test scores were higher than pre-test
scores following the intervention programme. The negative value reflects the direction of improvement
between the two measurements. Furthermore, the calculated t-value of -27.052 demonstrates that the
improvement in passing accuracy was highly statistically significant.
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As shown in Figure 1, E& post-test mean score was noticeably higher than the pre-test mean score.
The error bars representing the standard deviation also showed consistent improvement in passing
accuracy among students following the training programme.

Passing coordination

Passing coordination is the ability to integrate body movements, particularly the coordination
between visual control and foot movements, when passing. This ability is important in football because it
supports effective and accurate passing during the game.
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gased on the results of the normality test, the significance ¥§lues for the pre-test and post-test were
0.114 and 0.380, respectively. As both values were greater than 0.05, it can be concluded that the passing
coordination data were normally distributed. Therefore, the data met the assumptions required for
parametric statistical analysis.
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The results of%e paired-samples t-test showed a significance value of 0.000 (p < 0.05), indicating a
significant difference in passing coordination between the pre-test and post-test scores. These findings
demonstrate that paired variation exercises significantly improved students’ passing coordination.

A mean difference value of -3.10000 indicates that the post-test score was lower than the pre-test
score. In the David Lee Soccer Test, lower completion times indicate better coordination performance.
Therefore, the decrease in scores after the exercises were implemented reflects a provement in
students’ coordination abilities. Furthermore, the calculated t-value of -9.820 showed that the difference
between the pre- and post-test scores was statistically significant.

The results of the coefficient of determination analysis showed an R-square value of 0.827, indicating
that 82.79% of the irarovement in passing coordination was influenced by the paired variation exercise
programme, i]e the remaining 17.3% was influenced by factors outside the scope of the study.
Additionally, the correlation coefficient (R = 0.909) revealed a strong positive relationship between the
exercises and improvements in passing coordination.

DISCUSSION

The findings of this study suggest that paired variation exercises effectively improved passing




accuracy and coordination among primary school students. This improvement occurred because the
exercises created a more active, varied and interactive learning environment than conventional,
repetitive drills. Throughout the learning process, students were continuously involved in cooperative,
focused and quick decision-making activities while interacting directly with their partners. These
conditions encouraged students to participate more actively in football activities and provided broader
opportunities for repeated movement experiences in various game situations. Recent studies in sports
pedagogy suggest that game-based, student-centred learning approaches are more effective in developing
motor skills, tactical understanding, and student engagement than traditional, technique-based
instruction (Greve etal., 2022). Furthermore, primary school students tend to learn movement skills more
effectively through enjoyable, meaningful and interactive learning experiences than through monotonous
technical repetition.

According to contemporary motor learning theory, skill acquisition is more effective when learners
practise movements in environments that are both variable and representative of actual game situations
(Davids et al,, 2021). Such variable practice enables learners to adapt their movements continuously
according to changing task demands, thereby improving the accuracy of their movements and their
decision-making abilities during football activities.

In this study, students not only repeated passing movements, but also practised passing in different
situations such as passing with targets, one-touch passing, triangle passing and passing during small-
sided games. These variations in movementallowed students to continuously adjust force control, passing
direction, body balance and timing during practice. Consequently, students gradually developed better
passing precision and ball control.

The findings also showed that passing coordination improved significantly following the introduction
of paired variation exercises. This suggests that paired activities effectively stimulate the integration of
visual control, foot movement, and body balance when learning football. Recent studies suggest that
coordination skills develop most effectively through structured, game-based movement activities that
encourage perceptual-motor adaptation, balance control, and movement efficiency in children (Giuriato
et al,, 2021). Furthermore, motor coordination is considered an essential foundation for developing more
complex, sport-specific skills during childhood and adolescence. In the context of football learning among
elementary school students, coordination development generally occurs more rapidly than movement
accuracy because coordination primarily involves gross motor control, whereas passing accuracy
necessitates a higher level of movement precision and motor control adjustment (Logan et al,, 2018).
Therefore, itis reasonable that paired variation exercises contributed more to coordination improvement
than to passing accuracy.

The implementation of paired variation exercises also supported the development of perceptual-
motor abilities among students. During these activities, students had to observe their partners'
movements, estimate the direction of the ball, and respond quickly to changing situations. This process
simultaneously trains eye-foot coordination, reaction speed and movement synchronisation. Exercises
such as one-touch passing and small-sided games encouraged students to make faster decisions while
maintaining control of their movements. According to (Jones et al., 2016), training activities involving
interaction, decision-making and movement adaptation are more effective in acquiring motor skills
among yca1g football players than isolated technical drills. This suggests that interaction during paired
exercises plays an important role in improving students’ passing coordination.
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Another Enportant finding of this study is that varied exercises helped to reduce boredom and
increase motivation among students during learning activities. Elementary school students generally
have shorter attention spans and become disengaged more easily when learning activities are repetitive
and monotonous. By carrying out different paired exercises, the students experienced various movement
challenges and game situations at each meeting, which made the learning activities more enjoyable and
engaging. This is important because enjoyable learning experiences can increase students’ intrinsic
motivation to participate in physical education activities (Koordinasi etal., 2018) In the long term, varied




and enjoyable exercises may also help to prevent psychological burnout and training fatigue among young
athletes, as they do not perform the same repetitive movements continuously during practice sessions.
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%e results of this study are consistent with those of several previous national studies. For example,
(Widaningsih et al., 2024) found that varied football exercises improved students’ motor skills and active
participation in physical education. Similarly (Gulo et al., 2024) found that game-based football learning
methods were more effective than conventional drills in improving students’ football skills. (Pangestoe et
al,, 2023) also found that exercises involving movement variations improved students’ understanding of
techniques and their application in game situations. These findings reinforce the idea that varied,
interactive training approaches offer students more meaningful movement experiences than isolated
technical exercises.

From a practical perspective, the findings of this study suggest that paired variation exercises could
be used as an alternative teaching method in primary school PE, particularly for learning football.
Implementing varied paired activities improves technical skills and supports the development of
coordination, cooperation, concentration and active participation among students. Furthermore, this
approach fosters a more enjoyable learning environment, which is crucial for sustaining students' interest
and motivation in sports activities. Therefore, physical education teachers are encouraged to implement
more varied and interactive football learning methods to support students’ motor development and
encourage long-term participation in physical activity.

CONCLUSION

Based on the results of this study, it can be concluded that paired variation exercises effectively
improved passing accuracy and coordination among primary school students. Significant improvements
in students' passing abilities were observed after they participated in the training programme. The
exercises provided meaningful movement experiences through varied, interactive passing activities that
supported the development of basic football skills. The results also indicated that paired variation
exercises had a greater effect on passing coordination than on passing accuracy. This suggests that varied
paired activities are more effective in developing coordination, particularly the integration of visual
control, foot movement and body balance, during passing activities. Improvements in passing accuracy
also occurred, although developing movement precision requires more consistent adaptation and motor
control.

From a practical perspective, paired variation exercises can be recommended as an alternative
learning method in physical education, particularly for learning football at elementary school level. By
incorporating varied paired activities such as target passing, one-touch passing, triangle passing and
small-sided games, teachers can foster more active and contextualised learning environments that
mote the development of students' football skills. This study has several limitations. The research used
a one-group pre-test post-test design without a control group, so it was not possible to conduct direct
comparisons with other training methods. Additionally, the sample size was limited to primary school
students from one school, which may restrict the generalisation of the findings. Therefore, future studies
involving larger samples, control groups and other variables related to football learning, such as tactical
understanding and decision-making ability, are recommended.
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